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Description 

The invention relates to a unit-dose discharging 
device of the type in which a cylinder containing one sin- 
gle sterile dose of a flowable substance to be dis- s 
charged is moved manually relative to a piston in order 
to expel the contents of the cylinder through a nozzle 
opening in the piston. This device is particularly 
adapted for intranasal adminstration of a predetermined 
dose of a pharmaceutical substance in liquid form. The w 
device is suited for the intranasal administration of the 
drug sumatriptan for use in the treatment of conditions 
associated with cephalic pain, such as cluster head- 
ache, chronic paroxysmal hemicrania, headache asso- 
ciated with vascular disorders, headache associated is 
with substances or their withdrawal, tension headache, 
and in particular migraine. 

U.S. Patent No. 4946069 - equivalent to European 
Patent Publication No. 031 1863 - describes this type of 
device. The device has a hollow casing with a nozzle 20 
extending from one end. the other end of the casing 
being open. A piston extends towards the body of the 
casing from the nozzle and a cylinder containing a dose 
of the substance to be discharged is mounted on the 
piston. The piston has at least one discharge channel 25 
along its length communicating with the nozzle outlet. 
On both sides of the nozzle, the casing has rounded 
shoulders on which two fingers of the user's hand can 
rest. The device is thus generally oval in plan view. Two 
opposite sides of the casing have recesses so that the 30 
thumb of the user's hand can extend across the shorter 
dimension of the casing, in contact with the cylinder. 

Thus, to use the device, the user simply holds it in 
one hand with the nozzle at one nasal cavity and 
presses the container with his or her thumb. Since the 35 
volume of the container is known, since the container is 
filled with a predetermined amount of the substance, 
and since the pump stroke of the cylinder is defined by 
the device, a unit dose of the pharmaceutical substance 
can be reliably and easily administered. The device is 40 
disposable after use. 

Although the device is relatively simply constructed 
and is easy to use, a disadvantage does arise from the 
simple construction. The disadvantage is that, since the 
discharge channel or channels through the piston com- 45 
municate with the outside environment, the contents of 
the cylinder are not entirely closed off from the outside. 
There is therefore a possibility of loss of the contents of 
the cylinder over time through evaporation. There is also 
the problem of contamination, for example microbiologi- so 
cal contamination, which is a particular disadvantage 
where pharmaceuticals are being dispensed. Thus, the 
device would also require hermetically sealed packag- 
ing, e.g. double foil blister packaging, which can make 
the pack large and cumbersome for the user to carry. 55 

A solution to the problem of the open cylinder of the 
known device has been briefly mentioned by the propri- 
etors of the above mentioned US Patent 4946069, 


namely Ing. Erich Pfeiffer GmbH & Co. KG, in US Patent 
4921142 - equivalent to European Patent Publication 
No. 218840. In these publications there is mentioned 
the possibility of the discharge channel being seated by 
a membrane which is broken by the pressure inside the 
container when it is pushed onto the piston. In the 
equivalent German publication. DE-OS-3631341, there 
is also described the possibility of the membrane being 
broken by a penetrating element fitted in the container. 
However, since the seal is formed on the piston of the 
discharging device there remains the disadvantage that 
the container which holds the substance to be dis- 
charged can remain unsealed for a period of time before 
it is fitted onto the device. The potential for contamina- 
tion of the contents of the container thus still remains. 

Pfeiffer propose another solution in European Pat- 
ent Publication No. 0388651. In this publication there is 
disclosed a device in which the cylinder has a central 
pin extending from its base along the central axis, the 
pin having a diameter slightly less than that of the cen- 
tral discharge channel of the piston. The pin, however, 
has a hollow flared end which, at least in theory, seals 
against the mouth of the discharge opening of the pis- 
ton. Upon actuation by the user, the pin is forced into the 
discharge channel and the flared end is deformed 
inwardly, thereby allowing the contents of the cylinder to 
flow along the channel and out through the nozzle. In 
practice, it may be difficult to achieve a reliable seal with 
this arrangement, and the problem with respect to evap- 
oration around the piston flanges is not wholly over- 
come. Again the container is not sealed for a time 
before it is fitted onto the discharge device. 

In European Patent Publication No. 452728 
(Coster) there is described a similar type of discharge 
device which, like the above mentioned Pfeiffer pro- 
posal, has a membrane seal. The membrane is fitted 
immediately behind the nozzle opening and has a pre- 
formed slit which opens under a predetermined pres- 
sure. 

A slightly different form of the device is described in 
European Patent Publication No. 407276 - (Valois) 
equivalent to Canadian Patent No. 2020425. In this 
device, the substance to be discharged is contained 
within the body of the device and is expelled by the user 
pressing a piston into the device. The substance, typi- 
cally a powder, may be sealed off from the piston by 
means of a tearable partition and the piston can be 
formed with a penetrating member. Movement of the 
piston firstly increases pressure behind the partition and 
then the partition is broken by the penetrating member, 
the compressed air expelling the powder. 

In a different art, syringes are known which have a 
membrane sealing the syringe barrel and a double 
ended discharge needle. In use, pressure on the 
plunger of the syringe moves the membrane towards 
the rear end of the needle, which then punctures the 
membrane, and further movement of the plunger dis- 
charges the contents through the needle. 
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US Patent No. 4017007 (Ciba-Geigy) describes a 
dispenser which includes a single dose container hav- 
ing a compressed air inlet opening and a closable dis- 
charge orifice. The container can either be mounted on 
a piston pump separately or the container and the pump 5 
can be combined in an integral container pump assem- 
bly. The valve means includes a breakable diaphragm 
which is located at the junction of the inlet opening of 
the container and the compressed air outiet of the 
pump. A pin is mounted on the forward face of the piston w 
of the pump. During compression, when the front face of 
the piston reaches the end of its stroke, the diaphragm 
is ruptured by the pin and the compressed air surges 
into the interior of the container to thereby expel the 
product out through the discharge orifice. 75 

International Patent Publications Nos. 
W091/12197 and W091/12198 (CP Packaging) 
describe unit dose assemblies consisting of compressi- 
ble tubes, sealed by a thin wall, and closed by caps. In 
both cases, the cap has an inner spike and when the 20 
cap is pushed onto the tube the thin wall is punctured to 
allow the contents to be dispersed. In the first case, the 
contents are dispersed through the spike, which is hol- 
low, onto an applicator pad on the cap. In the second 
case, the cap is removed to allow the contents of the 2s 
tube to be expelled. 

European Patent Publication No. 282338 (Unidec) 
discloses a liquid dispenser comprising a compressible 
container and an applicator with an internal spike. When 
the container is compressed, a membrane which seals so 
the container is forced onto the spike by means of the 
pressure inside the container. The contents are then 
expelled through the applicator. 

International Patent Publication No. WO92/00812, 
was published after the priority date of the subject appli- 35 
cation and is considered prior art for the purposes of 
Art. 54(3) EPC. WO92/0081 2 discloses a device for dis- 
pensing a plurality of metered quantities of a substance 
each contained in separate unit dose containers sealed 
with a pierceable diaphragm, the containers being 40 
arranged in a carousel for sequential delivery. A dose is 
dispensed by the user pressing a container onto a hol- 
low piercing member which punctuates the diaphragm, 
and further movement of the container onto the piercing 
member discharges the contents through the piercing as 
member and out through a connecting nozzle. 

The object of the invention is to provide a discharge 
device of the type initially described, in which the con- 
tainer can be sealed in a reliable manner and can there- 
fore be sterilised and remain free from contamination so 
and evaporation losses. Also, unlike the earlier devices, 
it obviates the need to sterilize the whole device and 
provide secondary packaging. 

Accordingly, the invention provides a unit-dose dis- 
penser for manual discharge of one single dose of a ss 
flowable substance, comprising a casing which has a 
nozzle and two shoulders, one on either side of the noz- 
zle, the nozzle having a piston member extending 


inwardly from an outlet opening, the piston member 
having at least one discharge channel, and a container 
of the substance to be discharged being mounted on 
the piston member, wherein a seal is arranged across 
the container to seal in all the substance to be dis- 
charged, and wherein the piston member has a piercing 
member which extends towards the seal, whereby on 
pressing the container on to the piston member the seal 
is pierced to allow the contents of the container to be 
expelled along the discharge channel and out through 
the outlet opening. 

An advantage of the invention is that the container 
can be separately filled, sealed and sterilized and its 
sterility is maintained while it is fitted onto the dispenser 
before actuation occurs. 

Advantageously, the seal is formed by a stopper 
which is movably engaged inside the container and has 
a central membrane which, in use, is pierced by the 
piercing member. The piercing member can be hollow, 
thereby forming the discharge channel of the piston. 

The container or another member fitted thereto 
preferably engages on the inside of the casing, the 
engagement being released by a predetermined force 
which provides for efficient discharge of the substance 
in the container. 

The substance is preferably a pharmaceutical sub- 
stance, for example for the treatment of migraine, influ- 
enza, respiratory diseases or allergic rhinitis. It is, for 
example, sumatriptan. The discharge volume is prefera- 
bly substantially 0.1 ml. 

A preferred embodiment of the invention is 
described in detail below, by example only, with refer- 
ence to the accompanying drawings, wherein: 

Figure 1 is a sectional view of a dispensing device, 
prior to discharge of the contents of the cylinder; 
and 

Figure 2 is a view like Figure 1 but after discharge. 

The device illustrated in the Figures is similar to the 
device illustrated and described in detail in US Patent 
No. 4946069, the disclosure of which is incorporated 
herein by reference. The present description will not 
therefore describe in detail the features of the present 
devices which are common to the device of the said US 
patent. 

As shown in Figure 1. the dispensing device com- 
prising a casing 1 with a nozzle 2 and shoulders 3 either 
side of the nozzle. The casing 1 extends downwardly 
from the shoulders 3 - which are rounded when viewed 
from above in Figures 1 and 2 - and so is in the form of 
a flattened cylinder with one dimension (in the plane of 
the paper) being substantially greater than the other, 
perpendicular dimension. There are thumb-recesses on 
opposite sides of the casing across the narrower dimen- 
sion, as in US 4946069. The illustrated embodiment is 
designed for intranasal use and therefore the nozzle 
can be described as a nasal adaptor and will be so 
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described below. 

The nasal adaptor 2 is hollow and includes an inter- 
nal cylindrical sleeve 4 extending towards the body of 
the casing. Piston member 5 is mounted in the sleeve 4 
by means of a push fit. The piston 5 is hollow and 5 
mounted along its central axis is a piercing member 6, 
here in the form of a hollow stainless steel needle. The 
needle 6 is fitted in an insert 7 which is then push fitted 
into the end of hollow piston 5. The needle communi- 
cates with an outlet opening 9 at the end of the nasal 10 
adaptor. 

The device includes a single cylindrical container 
10, which is mounted at the end of the piston 5 and is 
movable into the space between the wall of the nasal 
adaptor 2 and the piston 5 along the piston. is 

An annular rubber stopper 1 1 is fitted into the con- 
tainer 10, the stopper 1 1 including a central membrane 
12. A series of annular rims on the outside of the stop- 
per provide a good seal in the cylinder. The substance 
to be dispensed is wholly contained within the container 20 
by the stopper 11; no substance is stored above the 
stopper as this would be in an unsterile environment. 

In the illustrated embodiment, the nasal adaptor is 
extended inside the body of the casing to form an exten- 
sion 1 3. The extension 1 3 can be formed by four spaced 25 
arms which together describe a cylindrical shape. TTie 
extension arms can flex outwardly. On the inside of the 
extension arms 13 are formed recesses 14. A separate 
cover 15 fits over the container 10 and an outer rim 16 
of the cover clips into the recesses 14. Either the 30 
recesses 14 or rim 16 have rounded edges to allow for 
ease of engagement and disengagement after an initial 
resilient force has been overcome. 

There is an interference fit between the container 
10 and the container cover 15, internal webs 17 at the 35 
base of the container cover 15 limiting the extent to 
which the container extends into the container cover. 
The outlet opening 9 of the nasal adaptor is formed by 
an orifice of a relatively small diameter, for example 0.25 
mm. The discharge channel, in this embodiment formed 40 
by the hollow needle, communicates with the outlet 
opening 9 by means of a conventional circular swirl 
chamber 18 formed at the end of the piston 5. 

In use the device is actuated by the user pressing 
the container cover 15 with sufficient force to release 45 
the engagement of the rim 16 in recesses 14. Following 
this release the container 10 moves along piston 5. This 
movement forces the needle 6 through the membrane 
1 2 of the rubber stopper 1 1 . 

After the membrane has been pierced by the nee- so 
die 6, the contents of the container can pass along the 
hollow needle, through swirl chamber 18 and be 
sprayed out through the outlet opening 9 at the end of 
nasal adaptor. 

To ensure a fine spray from the nozzle, an adequate 55 
force must be applied during actuation. It should be 
noted that the relatively high force required initially to 
move the rim 16 of the container cover 15 out of the 


recesses 14 acts to build up a momentum for actuation 
and ensures a fine spray. 

In the final position of the cylinder, seen in Fig.2, the 
rubber stopper 1 1 is pushed to the bottom of the con- 
tainer by the piston 5 with the needle 10 extending 
almost to the bottom of the container. This ensures that 
most of the contents of the container are expelled. After 
use, the dispenser is disposed of. It is thus a "one-shot" 
unit dose disposable dispenser. 

It should be explained that upon initial pressure on 
the container cover 15 both the conainer 10 and the 
stopper 11 move forward (distance X in Figure 1) 
because of the internal pressure in the container, thus 
allowing the needle 1 0 to pierce the membrane.Contin- 
ued forward movement of the container (distance Y in 
Figure 1) forces the liquid in the container out through 
the needle. The pierced membrane 12 seals on the out- 
side of the needle 10 to prevent liquid from being forced 
out other than through the hollow centre of the needle. 

It should be made clear that, although in the illus- 
trated devices the casing has opposing recesses for the 
thumb of the user, in an alternative embodiment the 
container cover could be extended in both length and 
width to provide a larger area for the user to press. 
Thus, the container cover could be extended to form a 
sliding body fitting inside the casing. In such a case, the 
opposing apertures on the casing may be unnecessary, 
though this naturally depends upon the extent to which 
the sliding body extends out of the casing. A cap may be 
fitted onto the nasal adaptor to maintain its sterility 
before actuation. Alternatively, the device could be 
sealed within an airtight pack. 

In the embodiment of Figures 1 and 2, the container 
can advantageously be made from glass, with advan- 
tages from the point of view of sterility and pharmaceu- 
tical stability, though it can of course be made from a 
plastics material. The casing, including the nasal adap- 
tor, is moulded, for example from polypropylene, as is 
the container cover. The stopper can be made of chlo- 
robutyl rubber and the membrane thickness can be 
approximately 1mm, thereby providing good sealing 
against the outside of the needle. The membrane diam- 
eter may be 1.6mm. The hollow needle can have an 
external diameter of 1mm. Instead of being made of 
steel, the needle could be made of a relatively brittle 
plastics material, for example polycarbonate or polysty- 
rene, or indeed from any other suitable material. The 
volume of the pharmaceutical substance to be adminis- 
tered may be 0.1 ml, though the container will tend to be 
filled to a volume of, for example, 0.12 ml to allow for the 
fact that, upon discharge, some of the substance will 
remain inside the device, rather than being sprayed out. 
Depending on the drug, the device may be modified to 
administer a different volume. 

One advantage of the invention is that the container 
can be filled and sealed with the rubber stoppers and 
then sterilised as separate units, before being fitted into 
the casing. Upon fitting in the casing, the sterility of the 
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container contents is maintained, by virtue of the seal. 
Claims 

1 . A dispenser for manual discharge of a flowable sub- 
stance in the form of a spray, comprising a casing 

(I) which has a nozzle (2) and two shoulders (3), 
one on either side of the nozzle (2), the nozzle (2) 
having a piston member (5) extending inwardly 
from an outlet opening (9), the piston member (5) 
having at least one discharge channel, and a con- 
tainer (10) of the substance to be discharged being 
mounted on the piston member (5), wherein a seal 

(I I) is arranged across the container (10) to seal in 
all the substance to be discharged, and wherein the 
piston member (5) has a piercing member (6) which 
extends towards the seal (1 1 ), whereby on pressing 
the container (10) on to the piston member (5) the 
seal (1 1 ) is pierced to allow the contents of the con- 
tainer (10) to be expelled along the discharge chan- 
nel and out through the outlet opening (9), said 
dispenser being non-reusable and specifically 
designed for the discharge of one single sterile 
dose. 

2. A dispenser according to daim 1 , wherein the seal 
(11) is formed by a stopper which is movably 
engaged inside the container (10) and lias a central 
membrane (12) which, in use, is pierced by the 
piercing member (6). 

3. A dispenser according to claim 1 or 2, wherein the 
piercing member (6) is hollow, thereby forming the 
discharge channel of the piston (5). 

4. A dispenser according to claim 3. wherein the pierc- 
ing member (6) extends along the axis of the piston 
member (5) to the outlet opening (9). 

5. A dispenser according to claim 4, wherein the pierc- 
ing member (6) is a steel needle. 

6. A dispenser according to any preceding claim, 
wherein the container or another member (15) fitted 
thereto engages on the inside of the casing (14), 
the engagement being released by a predeter- 
mined force which provides for efficient discharge 
of the substance in the container. 

7. A dispenser according to any preceding claim, 
wherein the container contains a pharmaceutical 
substance. 

8. A dispenser according to claim 7, wherein the sub- 
stance is for the treatment of migraine, influenza, 
respiratory diseases or allergic rhinitis. 

9. A dispenser according to claim 7, wherein the phar- 


maceutical substance is sumatriptan. 

10. A dispenser according to any of claims 7 to 9, 
wherein the discharge volume of the substance is 
5 substantially 0.1 ml_. 

Patentanspruche 

1 . Spender zum manuellen AusstoG einer f lieGfahigen 
io Substanz in der Form einer Spritze, umfassend ein 

Gehause (1), das eine Duse (2) und zwei Schultern 
(3) aufweist, eine an jeder Seite der Duse (2), 
wobei die Duse (2) ein Kolbenelement (5) aufweist, 
das sich von einer AuslaGOffnung (9) nach innen 
is erstreckt, wobei das Kolbenelement (5) zumindest 
einen AusstoGkanal aufweist, und wobei ein Behal- 
ter (10) der auszustoGenden Substanz an dem Kol- 
benelement (5) angebracht ist. wobei eine Dichtung 

(1 1) durch den Behalter (10) angeordnet ist, urn die 
20 gesamte auszustoGende Substanz einzuschlieGen, 

und wobei das Kolbenelement (5) ein Stechelement 
(6) aufweist, das sich gegen die Dichtung (11) 
erstreckt, wodurch auf ein Drucken des Behalters 
(10) auf das Kolbenelement (5) die Dichtung (11) 

25 durchstechbar ist, urn zu gestatten, daG der Inhalt 
des Behalters (10) entlang des AusstoGkanals und 
durch die AuslaGGffnung (9) heraus ausstoGbar ist, 
wobei der Spender nicht wiederverwendbar ist und 
speziell fOr den AusstoB von einer einzigen sterilen 

30 Dosis konstruiert ist. 

2. Spender nach Anspruch 1, dadurch gekenn- 
zeichnet, daG die Dichtung (11) durch einen Stop- 
per gebildet ist der beweglich Innerhalb des 

35 Behalters (10) eingreift und eine Mittelmembran 

(12) aufweist, die beim Gebrauch durch das Ste- 
chelement (6) durchstechbar ist. 

3. Spender nach Anspruch 1 oder 2, dadurch gekenn- 
40 zeichnet, daG das Stechelement (6) hohl ist, 

wodurch der AusstoGkanal des Kblbens (5) gebildet 
wird. 

4. Spender nach Anspruch 3. dadurch gekenn- 
45 zeichnet, daG sich das Stechelement (6) entlang 

der Achse des Koiben elements (5) zu der AuslaG- 
Offnung (9) erstreckt. 

5. Spender nach Anspruch 5, dadurch gekenn- 
so zeichnet, daG das Stechelement (6) eine Stahlna- 

del ist. 

6. Spender nach einem vorhergehenden Anspruch, 
dadurch gekennzeichnet, daG der Behalter oder ein 

55 anderes daran angebracht es Element (15) in der 
Innenseite des Gehauses (14) eingreift, wobei der 
Eingriff durch eine vorbestimmte Kraft gelOst wird, 
die einen effizienten AusstoG der Substanz in dem 
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7. Spender nach einem vorhefgehenden Anspruch, 
dadurch gekennzeichnet, daB der Behalter eine 
pharmazeutische Substanz enthalt. 

8. Spender nach Anspruch 7, dadurch gekenn- 
zeichnet, daB die Substanz fur die Behandlung von 
Migrane, Grippe, Atemkrankheiten Oder allergi- 
scher Rhinitis vorgesehen ist. 

9. Spender nach Anspruch 7, dadurch gekenn- 
zeichnet, daB die pharmazeutische Substanz 
Sumatriptan ist. 

10. Spender nach einem der Anspruche 7 bis 9, 
dadurch gekennzeichnet, daB das AusstoBvolumen 
der Substanz im wesentlichen 0,1 ml betragt. 

Revendications 

1 . Distributee pour la decharge manuelle d'une subs- 
tance apte a s'ecouler sous forme pulvensee, com- 
portant un boTtier (1) dote d'un ajutage (2) et de 
deux epaulements (3), un de chaque cote de ('aju- 
tage (2), ('ajutage (2) etant dote d'un organe de pis- 
ton (5) s'etendant vers I'interieur depuis une 
ouverture de decharge (9). I'organe de piston (5) 
gtant dote d'au moins un canal de decharge, et un 
reservoir (10) contenant la substance a decharger 
6tant monte sur I'organe de piston (5), un joint her- 
metique (11) etant agenc6 sur le reservoir (10) pour 
y enfermer de maniere hermelique toute la subs- 
tance a decharger, et dans lequel I'organe de piston 
(5) est dot6 d'un organe de percement (6) qui 
s'6tend en direction de la fermeture Stanche (11), et 
lorsque le reservoir (10) est comprime sur I'organe 
de piston (5), la fermeture herm&ique (11) est per- 
cee pour permettre I'expulsion du contenu du reser- 
voir (10) le long du canal de decharge et sa sortie 
par I'ouverture de sortie (9), (edit distributeur etant 
a usage unique el concu en particulier pour la 
decharge d'une unique dose sterile. 

2. Distributeur selon la revendication 1 , dans lequel la 
fermeture hermelique (11) est form6e par un bou- 
chon qui est engage a I'interieur du reservoir (10) 
de maniere a pouvoir s'y deplacer, et qui est dote 
d'une membrane centrale (12) qui, en utilisation, 
est percee par I'organe de percement (6). 

3. Distributeur selon les revendications 1 ou 2, dans 
tequel I'organe de percement (6) est creux. en for- 
mant ainsi le canal de decharge du piston (5). 

4. Distributeur selon la revendication 3. dans lequel 
I'organe de percement (6) s'etend le long de I'axe 
de I'organe de piston (5) jusqu'a I'ouverture de sor- 


w 


15 


20 


5. Distributeur selon la revendication 4, dans lequel 
I'organe de percement (6) est une aiguille en acier. 

6. Distributeur selon I'une quelconque des revendica- 
tions precedentes, dans lequel le reservoir, ou un 
autre organe (15) installe sur ce dernier, s'engage 
dans I'interieur du bottler (14), I'engagement etant 
libera par une force predetermine qui assure une 
decharge efficace de la substance contenue dans 
le reservoir. 

7. Distributeur selon Tune quelconque des revendica- 
tions precedentes. dans lequel le reservoir contient 
une substance pharmaceutique. 

8. Distributeur selon la revendication 7, dans lequel la 
substance sert au traitement de la migraine, de 
Pint luenza, de maladies respiratoires ou de rhinites 
allergiques. 

9. Distributeur selon la revendication 7, dans lequel la 
substance pharmaceutique et le sumatriptan. 

10. Distributeur selon Pune quelconque des revendica- 
tions 7 a 9, dans lequel le volume de substance 
decharge est essentiellement de 0,1 ml. 
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